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Abstract 



PURPOSE To obtain stable images for a long time by providing a roll which is brought into contact with 
a sleeve, from which a toner is supplied to a transfer material to terminate transfer, to scrape the unused 
toner on the sleeve and flowing back the scraped toner to a hopper. 

CONSTITUTION:The toner in a hopper 2 is agitated by an agitator 4 and is supplied to a sleeve 1 by a 
toner supply roll 5. A front end part 6c of a blade consisting of an elastic material is brought into contact 
with the sleeve 1 to distribute the toner on the sleeve 1 uniformly with a prescribed thickness. The sleeve 
1 is rotated in the direction of an arrow A to transfer the toner to a transfer matenal 7 in a transfer part D. 
The sleeve 1 is rotated furthermore and is brought into contact with a toner scraping roll 10 in a part R, 
and the unused toner is scraped and is moved in the direction of an arrow through a part N close to the 
toner supply roll 5 and is flowed back into the hopper 2. Thus, flocculation of the toner is prevented, and 
stable images are obtained for a long time. 
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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. . . • 

3. In the drawings, any words are not translated. 

CLAIMS 

... — ■ ' ■ ■■ — ~- — ■ ■■ .... . ..j ■ ... - _ - ■ 

[Claim(s)] 

[Claim 1] In a developer which carries out lamination of the developer to latent-image support, suppUes 
it to it, and forms a latent image into a visible image A developer conveyance roller which conveys a 
developer in accordance with a predetermined circulation path including a development field, A 
reservoir means to store a developer, and a developer supply means to supply a developer currently 
stored by said developer reservoir means to said developer conveyance roller. It has a developer removal 
means to carry out a pressure welding to said developer conveyance roller by the hand-of-cut upstream 
of said developer conveyance roller of the contact section of said developer conveyance roller and said 
developer supply means, and to remove a developer of said developer conveyance roller surface. Said 
developer removal means a roller in which the surface section was formed with a flexible porous 
material — providing — **** — and the surface ~ said developer conveyance roller surface and this 
direction - and a developer characterized by rotating to said developer conveyance roller and hard flow 
so that it may move at a speed quicker than said developer conveyance roller surface. 
[Claim 2] It is the developer characterized by said flexible porous material being foaming polyurethane 
in the list term of a patent claim. 



[Translation done.] 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 

Technical field this invention relates to details more about the developer which uses an one component 
system developer at the suitable developer for the development method using a nonmagrietic one 

component system developer. 

There are a method iising the binary system developer containing a tonef and a carrier and a method 
using the one component system developer which does not. contain a carrier as- dry-developing method 
adopted as electrophotography, electrostatic recording, etc. conventionally [ conventional technical ]. It 
is stabilized comparatively and a good image is obtained, but on the other hand it is easy to generate 
deterioration of a carrier, fluctuation of the mixing ratio of a toner and a carrier, etc., and the former 
method has a difficulty in the maintenance nature of equipment, or miniaturization. 

Then, the one component system developer which does not have a defect like **** attracts attention. An 
one component system developier makes a toner contain the magnetic substance, when making the 
material equivalent to a carrier have contained tod usually moving a toner into a toner using magnetism. 
However, since the magnetic substance is opaque, it is difificuh for it for it to be influenced of the 
coloring matter in color development, and to obtain a clear color picture. Therefore, although the method 
using the nonmagnetic developer which does not contain the magnetic substance is Suitable to especially 
color development, how in this case, it is made to move in accordance with a predetermined path 
smoothly, and a developer is recycled poses a problem, and various technical problems arise along with 

this. • , 

Eye -like this invention is made in view of the above point, and also when usmg a nonmagnetic 
developer, it aims at being stabilized, being able to acquire advanced image quaUty and offering the 
large developer of an application range suitable also as an object for color development. 
Style in the developer which carries out lamination of the developer to latent-image support, suppUes it 
to it, and forms a latent image into a visible image in order for ******** to make the above-mentioned 
purpose attain The developer conveyance roller which conveys a developer in accordance with a 
predetermined circulation path including a development field, A reservoir means to store a developer, 
and a developer supply means to supply the developer currently stored by said developer reservoir 
means to said developer conveyance roller. It has a developer removal means to carry out a pressure 
welding to said developer conveyance roller by the hand-of-cut upstream of said developer conv€?yance 
roller of the contact section of said developer conveyance roller and said developer supply means, and to 
remove the developer of said developer conveyance roller surface. Said developer removal means the 
roller in which the surface section was formed with the flexible porous material - providing - **** - 
and the surface - said developer conveyance roller surface and this direction - and it is characterized by 
rotating to said developer conveyance roller and hard flow so that it may move at a speed quicker than 
said developer conveyance roller surface. 

Hereafter, based on the example of this invention, it explains concretely. Drawing 1 is a typical cross 
section having shown the developer which uses the nonmagnetic one component system developer as 
one example of this invention. In drawing 1 , bearing of the rotation of the development sleeve 1 as a 
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developer conveyance object is made free, and a rotation drive is carried out at predetermined speed in 
the direction of arrow head A by this example. As shown in drawing 2 , the development sleeve 1 puts 
insulating-layer lb which consists of insulating materials, such as a chloroprene, on conductive base la 
peripheral surfaces, such as the shape of a sleeve, for example, alimiinum etc., and the laihinating of tiie 
electrode layer Ic which an electric insulation condition is made to distribute inany electrode particles 
Icl mutually, and changes on it further is carried out, and it is constituted. Much microelectrodes can 
form easily electrode layer Ic distributed to homogeneity by carrying out distributed mixing of the 
electrical conducting materials, such as carbon black as an electrode particle Icl, at homogeneity, and 
applying this charge of an admixture to insulating materials, such as an epoxy resin, on insulating-layer 
lb in this case. Metal powders, such as copper, can also be used as a material of the electrode particle 
Icl . Moreover, although broad materials, such as acryUc, an urethane system, a styrene system, an 
acrylic urethane system, epoxy silicon, or an epoxy Teflon system, can be used as a dispersion-medivmi 
object material which makes an insulating condition distribute these electrically mutually, it is required 
that the frictional electrification sequence over the toner with which frictional electrification of the toner 
as a developer is carried out efficiently and to be used should be [ like ] separated. Like the above, by 
forming electrbde layer Ic which distributed the electrode particle Icl as a surface layer of the 
development sleeve I, also when using an one component system toner, image concentration can acquire 
the suitably development property by the edge effect which goes up alternatively by the.line drawing 
image. Moreover, since insulating materials, such as an epoxy resin which made low resisting media, 
such as carbon black as an electrode particle, distribute, have good adhesion with a toner compared with 
a metal etc., they can support sufficient amount also with the developer with which support force, such 
as special magnetism, does not involve like a nonmagnetic one component system toner, and can be 
conveyed with it. In addition, conductive base la is connected to bias power supply 9 with the electric 
discharge bmsh 8 and this potential which are mentioned later. Moreover, insulating-layer lb is prepared 
in order to hold the field strength suitable for development, and omitting if needed is also possible. 
By this example, the hopper 2 which stores a developer in a drawing Nakamigi side is formed to the 
development sleeve 1 . The developer used by this example is a nonmagnetic one component system 
toner. Opening 2a is formed in the upper part of a hopper 2, it is equipped with the cartridge 3 with 
which the toner was filled up here, and a new toner is supplied by natural fall towards a hopper 2. In the 
hopper 2, the agitator 4 sent out towards the development sleeve 1 surface is arranged free [ rotation ], 
preventing condensation of a toner. 

The toner feed roller 5 as a developer supply means to promote migration of a up to [ the development 
sleeve 1 surface of a toner ] is arranged in the outlet side which supplies a toner to the development 
sleeve 1 of a hopper 2 free [ rotation ]. Suitably, it is desirable in the development sleeve 1 and this 
. direction to carry out drive rotation while bearing of the toner feed roller 5 is carried out to the 
development sleeve 1 surface in the surface in the location in which a pressure welding is possible. That 
is, in the contact section C, the condition of moving to hard flow is desirable, both sxirfaces carrying out 
a pressure welding. While a toner is compressed among both surfaces and fiictional electrification is 
efficiently carried out by this, thickness is regulated, and adhesion fomiation of the toner layer of 
moderate thickness is carried out on the development sleeve 1 surface, even if it is alike arid arranges the 
toner feed roller 5 in a non-contact condition to the development sleeve 1, the appropriate thing 
[ supplying a toner to the development sleeve 1 ] is possible, and the same effect as the case where it is 
made to contact can be acquired by preparing a press member separately, using a toner with sufficient 
electrification effectiveness, and using together methods, such as carrying out adhesion formation of the 
toner layer. Moreover, although the peripheral velocity with the suitable surface of the toner feed roller 5 
changes with peripheral velocity of the development sleeve 1, its condition of rotating setting it as high 
speed and ****jng the toner feed roller 5 surface on the development sleeve 1 surface from the 
development sleeve 1 on the whole is desirable, if it is alike and sets up at high speed too much, since 
[ appropriate ] it will be accompanied by side effects, such as toner scattering and promotion of 
condensation of the toner within toner fixing and the hopper 2 in bearing, to set up within proper limits 
is demanded. As for the quality of the material of the surface section of the toner feed roller 5, it is 
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desirable for the frictional electrification sequence to be separated to a toner iii order to carry out 
fiictional electrification of the toner efficiently. 

while the sponge roller 5 on which the siuface layer to which whenever [ foaming ] changes firom 
flexible material, such as 10-100^ for example, polyurethane foam etc., with the number of eels suitable 
for a peripheral surface, in this example was put carries out a pressure welding to the development sleeve 
1 surface — the development sleeve 1 and this direction — a drive it is arranged pivotable. In this case, 
to the development sleeve 1 whose diameter is 25.4mm rotating at the rate of 40(hpm, the toner feed 
roller 5 whose diameter is 14nim rotates by SOOrpm, and the ratio of both peripheral velocity is set as 
about 1 0: 1 1 . In addition, in order to move a toner to the optimum dose [ every ] contact section C: and to 
form a suitable toner layer in the development sleeve 1 surface, the higher one of the degree of hardness 
of flexible material is good, and the smaller one of a foaming aperture is good [ a degree of hardness ], 
In addition, as a material of the surface layer of a roller 5, not only flexible material but other various 
materials, such .as a rubber metallurgy group, are usable. 

Like the above, by forming the toner feed roller 5, the toner which is stored in a hopper 2 and sent out 
with rotation of an agitator 4 follows rotation of the toner feed roller 5, and is smoothly transported to 
the contact section C. The toner transported between the development sleeve 1 which moves to hard 
flow mutually, and each surface of the toner feed roller 5 is compressed, and while fiictional 
electrification is carried out in this case, a toner is made to adhere to the* development sleeve 1 surface in 
the contact section C. In this case, as force of making rotation of the tonei" feed roller 5 following, the 
electrostatic force by fiiction with a toner and the toner feed roller 5 etc. mainly involves. Therefore, 
even if it is the case where the special support force is not set up excluding a carrier or the magnetic 
substance like the nonmagnetic one component system toner in a developer, either, migration supply can 
be smoothly carried out on the development sleeve 1 surface ficom a hopper 2. * 

The doctor blade 6 which regulates and carries out lamination of the thickness of the toner layer which 
adhesion formation is carried out on the development sleeve 1 surface, and is conveyed with the rotation 
is arranged in the downstream of the toner feed roller 5 along the hand of cut of the development sleeve 
1. The doctor blade 6 of this example puts insulator layer 6b which consists of fluorine system resin, 
such as for example, a tetrafluoroethylene-perfluoroalkyl vinyl ether copolymer (PFA), on one side of 
main part 6a which consists of an elastic member, is formed in it, makes the development sleeve 1 
surface carry out the pressure welding of that point through this insulator layer 6b, and regulates the 
thickness of a toner. In this case, although which direction of the direction of a counter opposite to a 
hand of cut like this example is sufficient as the support direction of a doctor blade 6, as for it, it is 
important for the direction of trailing supported along the hand of cut of the development sleeve 1, or 
reverse to make tip edge section 6c contact the development sleeve 1 surface. This becomes certainly 
possible over the abbreviation whole region of a necessary range [ in / for the thickness of a toner / the 
cross direction of the development sleeve 1 ] to be able to regulate to homogeneity and to form the 
uniform toner thin layer of thickness stably. Moreover, insulator layer 6b is prepared in order to aim at 
fixing prevention of a toner and improvement in an electrification property, like this example, by using a 
fluorine system material, fixing of a toner is prevented more effectively and fiictional electrification is 
carried out. 

organic [ of the shape of endless / as latent-image support stretched free / rotation / by the proper place 
of the downstream of the doctor blade 6 in the rotation path of the development sleeve 1 ] — a sexual 
feeling - the phaosome belt [ some ] (OPC belt) 7 and development sleeve 1 surface carries out rolling 
contact, and the development field D is formed. The electrostatic latent image formed in the surface of 
the OPC belt 7 through the production process of uniform electrification and image exposure in the 
proper place is conveyed to the development field D with the rotation. While thickness is regulated with 
a doctor blade 6 by the development field D, the toner thin layer to which fiictional electrification of 
enough charges was carried out is supported by the surface of the development sleeve 1, and is conveyed 
to it. In this case, since electrode layer Ic of the surface section of the development sleeve 1 is formed 
by insulating materials, such as an epoxy resin to which a toner tends to adhere, as mentioned above, 
over the necessary field of a peripheral surface, the developer with which special support force, such as 
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a nonmagnetic one component system toner, is not set up can also be supported equally, and can convey 
it. Therefore, a toner thin layer with uniform thickness is stabilized and supplied to the electrostatic 
latent image formed in the OPC belt 7, and a latent image is formed into a visible image by 
homogeneity. 

The electric discharge brush 8 from which the uimecessary charge accunlulated in the development 
sleeve 1 siu-face is removed is arranged in the downstream along the hand of cut of the deyelopmeiit 
sleeve 1 of the development field D. The orientation for the charge charged in imnecessary polarity to be 
accumulated in development by friction with the toner feed roller 5, a doctor blade 6, and OPC belt 7 
grade is shown in the development sleeve 1 surface. Since this unnecessary charge becomes the cause of 
generating a poor image, such as natural complexion dirt and a stripe, to remove certainly is demanded. 
Especially the charge accumulated in insulating materials, such, as an epoxy resin which is the material 
of electrode layer Ic of the development sleeve 1, is difficult to remove compared with the case of a 
metal etc., and an efficient electric discharge means is required. In this example, the length and attaching 
position of the quality of the material and the electric discharge brush 8 are set up so that the tip • 
abdomen of conductive brush hair 8a can contact the development sleeve 1 surface by the moderate 
pressure by the elasticity of itself Thereby, bmsh hair 8a can contact rear-spring-supporter homogeneity 
to the necessary field of the cross direction of the development sleeve 1 surface, and the good electric 
discharge effect without electric discharge nonuniformity can be acquired. And the electric discharge 
brush 8 is connected to bias power supply 9 with the same potential as conductive base la of the 
development sleeve 1 mentioned above. The charge of the residual toner with which the unnecessary 
stored charge or the development of the development sleeve 1 surface were not presented by this is 
efficiently removable alternatively. 

It * * , and it is arranged in the location which adjoined the upstream of the toner feed roller 5 by the 
downstream of the electric discharge brush 8 to the hand of cut of the development sleeve 1 pivotable 
free, the toner extra jacket roller 10 as a developer removal means to return the toner which remains on 
the development sleeve 1 surface in the scraping hopper 2 contacting the development sleeve 1. In this 
case, it is desirable to set up the hand of cut of the extra jacket roller 10 so that both surface may niove 
in this direction in the development sleeve 1 and the toner feed roller 5, an opposite direction R, i.e., the 
contact section with the development sleeve 1, and the contiguity section N with the toner feed roller 5, 
respectively. In accordance with the **** path shown by the arrow head B which collaborates with the 
toner feed roller 5 by this the toner scratched in the contact section R, and passes along the contiguity 
section N, it can retum smoothly, and contributes to condensation prevention of the toner witiiin a 
hopper 2. Moreover, as for the peripheral velocity, it is desirable that it is quicker than the peripheral 
velocity of the development sleeve 1, thereby, the surface of the toner extra jacket roller 10 is made to 
**** on the surface of the development sleeve 1, and a residual toner can be scratched efficiently, since 
[ appropriate ] it is alike and side effects, such as toner scattering, are accompanied by too much 
improvement in the speed like the above-mentioned toner feed roller 5, to set it as a suitable speed is 
demanded. 

Covering formation of the surface section 10b which consists of foaming polyurethane on the peripheral 
surface of rodding 10a bearing of the rotation of was made free is carried out, and drive rotation of the 
toner extra jacket roller 10 of this example is carried out at the rate of predetermined towards the 
drawing Nakaya mark. If surface section 10b is formed with a flexible porous material like this example, 
by carrying out the pressure welding of the toner extra jacket roller 10 to the development sleeve 1, it 
can be made to be able to bend a little, field contact of both can be carried out, and it will become 
possible to scratch a residual toner certainly. Therefore, the residual toner which received electric 
discharge processing and disappeared the static electricity-adhesion force is conveyed with rotation of 
the development sleeve 1 in the arrangement location of the toner extra jacket roller 10, and fails to be 
scratched easily and certainly from the surface of the development sleeve 1 with the toner extra jacket 
roller 10 which ****s in the state of field contact here. The scratched toner passes along the contiguity 
section N in each rotation and ** of the toner extra jacket roller 10 and the toner feed roller 5, and is 
smoothly returned in a hopper 2 in accordance with the path shown by the arrow head B, and a reuse is 
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presented with it. Moreover, in order to fail to scratch ttie toner adhering to a roller, bar 10' is prepared 
in the toner extra jacket roller 10, and, thereby, the fall of extra jacket ****** of a toner is prevented. 
Since a reuse is carried out once scratching certainly the toner returned after making it adhere to the 
development sleeve 1 surface and conveying to the development field D like **** from the development 
sleeve 1 surface, while fixing of a toner is prevented, the bad influence to the image by the reuse is 
controlled. In addition, as a material of surface section 10b of the toner extra jacket roller 10, not only 
flexible porosity material but flexible material metallurgy groups, such as rabber, etc: can be used. 
Moreover, if electric conduction processing of the circumferential surface of surface section 10b which 
contacts the development sleeve 1 at least is carried out and it connect^ with bias power supply etc. like 
the electric discharge brush 8, it wilji function also as an electric dischai-ge means and it will also become 
possible to omit the electric dischargie brush 8. 

In the above-mentioned example, although the roller type was described as a developer removal means, 
it is also possible for it not to be limited to this, for example, to use a blade. Especially as a suitable 
blade member, polymeric materials or metal elastic bodies, such as polyiirethane rabber, a fluororesin, 
or polyethylene, etc. are mentionied with rubber. Moreover, although the nonmagnetic one component 
system toner is used as a developer, this invention is applicable also to the developer not only using this 
but a magnetic toner, Furthermore, this invention is appUcable also to the drum type latent-image 
support which has the rigidity of a photo conductor drum etc. Furthermore, it is good also as a 
configuration to which the development sleeve 1 surface is made to carry but the pressure welding of the 
doctor blade 6 moderately by the magnetism of the magnet which formed the doctor blade 6 with the 
elastic magnetic substance, and was arranged in the development sleeve 1 interior again. 
Effect As explained in full detail more than **, according to this invention, by forming separately a 
developer removal means to remove a developer from a conveyance object in thfe upstream of a 
developer supply means to promote supply of the developer to a developer conveyance object, in 
accordance with a predetermined path, circulation migration also of the developers, such as a 
nonmagnetic one component system toner with which the special support force for making it move is 
not set up, can be carried out smoothly, and an efficient predetermined development process can be 
carried out. Therefore, also in the developer which uses an one component system nonmagnetic toner, 
while being able to carry out the formation supply of the toner thin layer of the uniform thickness which 
has a required charge stably, fixing and condensation of a toner are controlled, and it becomes possible 
to acquire advanced image quality over a long period of time. In addition, this invention is not limited to 
the above-mentioned specific example, and it is needless to say for various deformation to be possible 
within the limits of [ technical ] this invention. For example, it is possible to apply this invention also to 
the method developed only by not contacting a developer conveyance object and latent-image support, 
and making it approach. Moreover, a developer supply means may be formed in the shape of an endless 
beh. 



[Translation done.] 
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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1 iThis document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] • 
The mimetic diagram having shown [ 1 ] one example of this invention and drawin g 2 are explanatory 
drawings which expanded the part in one example of this invention, and were shown. 



(Explanation of a sign) 
1 : Development sleeve 
5: Toner feed roller 
6: Poctor blade 
10: Toner extra jacket roller 
10b: Surface section 



[Translation done.] 
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DRAWINGS 
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Ife^ y — 1 cD^SSiSomffi® 1 c»4. Mi£U;fc*a< h 

#14, Sfim^5^^■^;^5^«?«>H^fe^ftSr5l^$■frSlSH^: 

m:^v-^i (Dmmm i c ©«-)|sf-efc^3i7H^i/«fl§^ 

©i^igt«-J|sKc^a$tufca^tJ4, ^;R^<D»^{c«:'< 
So *Wc:feV^-C^4, «mi*fe:5'7V^8 a©5tefigJKgi5dS 

^tiSi^(Dwmc j:^mmf£mt)xm^:=^ y -^^ i «b 
y 1 mm(^m:^t^(om^mmt^t>ft *) *&— 

S«?$ixTVNS, rni-J:?), y — 1 
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( 4 

5 

^#?L®«-i|SFt??^^-rtb«. h -rh-SH n — 7 1 0 
y 1 {c*f LTffi^$*.5 r i: {c J; 9 

1 »iHitei:*(i: h-r-mmo-^ i ooEia^icajjitssi 

OJ;iJ;»). aife^y'-:/i<o^®>6>^^B-i.o5|||(iS 
»f < ©^n< . y -y' 1 ^®(c#«$-erT^««« 

y 1 1 »f!t-r s^Bgp 1 0 b (om^m^mmum 



) #4is5p6-l 9 6 3 0 

y 1 rtgpjiiffi^ 

co«g;^jc: <t D , K^' ^ K 6 ^m.^::^ y -P' 1 «® 

^ m 

E^j;. m^htcita<. ^migtcitLtf, aife^pjassi^*:^ 
1 : y 

6 : K^^:/V — K 
1 0 : b':^— — ^ 
10b: 
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(5) #4:^¥6-1 9 6 3 0 



mim] 





(56)##5:fflt #PB 



Bg56- 14260 (J P, A) 
Hg59-5253 ( J P, A) 
Bg57- 120965 ( J P, A) 
BS58- 14166 (J P. A) 
8357-151976 ( J P, A) 



JP0600160. DAT 



